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PURPOSE: To enable a narrow band laser device to control laser beams 
accurately and stably in wavelength at a high speed. 

CONSTITUTION: At least, a mirror 15 is provided between a laser chamber 
11 and a grating 16. the drawing direction of the grating 16 is set nearly 
coincident with the expanding direction of a beam expander 14. a plane 
which contains the drawing direction of the grating 16 and the expanding 
direction of a beam expander 14 Is set nearly coincident with the reflecting 
plane of the mirror 15. and a means which changes the mirror 15 in 
mounting angle is provided. 



IT Pciy>55- 




LEGAL STATUS 

[Date of request for examination] 12.01 .1999 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 3397337 

[Date of registration] 14.02.2003 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



BEST AVAILABLE COPY 

http:/ /wwwl 9.ipdl.ncipi.go jp/PAl /result/detail/inain/wAAAp6aqEiDA405283785P1 .... 05/05/20 



JP,05-283785.A [CLAIMS] 



1/1 V 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



le narrow-band laser equipment which has arranged the beam expander and the grating as a narrowHsand-ized 



expanded direction of said grating and the close reflector of said mirror may carry out abbreviation coincidence. 



CLAIMS 



[Claim(s)] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the narrow-band excimer laser equipment especially used as the light source for 
contraction projection aligners about narrow-band laser equipment - ' ■«» "sni source ror 

[0002] 

[Description of the Prior Art] Use of excimer laser attracts attention as the light source of the contraction projection aligner for 
semiconductor device manufacture (henceforth a stepper). As this excimer laser, narrow-band-ization of 2 or less pm ofTne 
S h J^nl^""""*; ^ • '"T"'^*'' ""^tituted so that wavelength of a laser beam 

r«^io„ ? t^e grating which was comparatively excellent in endurance as a wavelength 

T ^ " "^-^w-band-izing of excimer laser, and changing the include angle of this grating. The 

configuration of pnsm and ti,e laser equipment which adopted the grating as a wavelength selection component is shown in 
t'LTrlVl m" '"«'"ber 3 in which Uie slit 2 was formed, respectively is arranged in the both ends of the laser 

side thrlu.h trr^""' . ""rZ "^'"^^^ '^'^^ ' ^"^^ crating 6 is arranged in the another side 

LI fl?r?^ ^ f r ^'''^ J ^ ^'""'^ """^'^"^ "^"^'^^ ''■ ^^^"^ L °"tP"tted from tiie laser chamber 1. the 

beam flare an^e of tiie same direction as tiie direction of X is regulated by the slit 2 of the above-mentioned slit member 3. That 
IS. by a beam flare angle's being regulated by said slit 2. and going and coming back to the same optical path between tht front 
min-or 4 and a grating 6 by it. laser beam L outputted from ti,e laser chamber 1 is constitiited so 5,at it may be rr,^w-band- 
crntrol ! ^'T ^''^^ independentiy prism 7 and a grating 6. respectively, and was trying to 

[000^? ^^^^^^ ^^^^"^^^ 

be Solved by tiie Invention] As mentioned above, it is necessary to set wavelengtii line breadth to 2 or less pms in 
a single stage and. and narrow-band excimer laser which is used for a stepper requires a high speed and highly precise 
wavelengtii s^bilization. Therefore, a big tiling is needed for Oie grating and prism which arf used, and liS wN ro become 
^rJI^^Tn of Llrr'- "" n r*'"" ^"f -•^-P-dentiy. since a grating and prism will als^ v b^a e nd^^^^^^^^^ 

war5iffi«.rt t h °" :~f>'e'«nsth of laser will change a lot. And tiie grating witi, heavy weight was conti-olied and i^ 

Xv::;h*'N;"tcisior ^ *° ""''^ " ^^^-^^ -^'^ ^^^"•"-'^ ^« --^o- 

Se wLd^nSi'f^'aT^^^^^^ ' ''''' -«'-P-"t stably controllable witi. high precision for 

[0005] 

elTomenTwhi'^"h ^'''''''^i'" ^« narrow-band laser equipment concerning tiris invention In tiie narrow-band laser 
equipment which has arranged tine beam expander and tiie grating as a narrow-band-feed component TTie drawing direction of 
said grating and tiie beam expanded direction of prism cany out abbreviation coinadence of at least one ml^rbetweera laser 

oftr.^"tint fifd ^h^e''?' ' '""'"^ ""^'""'"^ b"r xpa "ded d rection 

l7nt n/nr^K • n T : "^^ """^ abbreviation coincidence, it is characterized by having a 

means to change the include angle of said mirror. "•>»■>■» a 

[0006] moreover, the field which includes tiie beam expanded direction of said beam expander, and the drawing direction of a 
grating about a means to change tiie include angle of said beam expander, a grating, and a mirror - abbrev^tion - S has a 

ZZ oo^:^:,:r " "'^^^ -^•^^ - - P'^t« surface wfu, the 

[0007] 

[Function] According to the above-mentioned narrow-band laser equipment, since a mirror is quite smaller tiian a grating and 

rv:i;:^l!tfVs:;tnt^atd^.^" '^'^-"^ ^-•■^^^^^ ---"^''"'^ safety-of 

[0008] Moreover, since prism, the mirror, and tiie grating are being fixed at tiie position and tiie include angle on the plate of tiie 

rerme's v'^'sma?'" "«'«P-''-t- Therefore. ti.e wavelengti, change'by ;bration Slale? 

[0009] 

STdlawinr'^^'' ^''^'"'"^ narrow-band laser equipment concerning ti«s invention is explained to a detail, carrying 

S eSTJtotl lr.fl° ''^ 'r^'' V'^'T^"'- ^'''•"P'^- 1" <'«win8. ^ an example in the case of having 

l7,nH i 1 TZ ^^"^^f"'^ « •"'•^«>'') 15 between the beam expanders 14 which consist of tiie laser chambTr 

iie flat rrfaceln^h'' ! "'"f 7 ^ established in boti, ends. Said total reflection mirror 15 is arranged so tfiat 

^f the be»^ In^^H i/ °f ^ ^rating 16 and tiie beam expanded direction 

of the beam expander 14 carry out abbreviation coincidence, and include Oie drawing direction and said beam expanded direction 
in^^ field In^HHv"'' '^T?' Out abbreviation coincidence, and it can change oscillation wavelengti. by changing an'ndude anSe 
00^1] D Linf2 i^an exV™i '"''"l"""-''^- •"/-'"tion, in tiie following examples. ti,e same part is written wfti, the same si^ 
arranieSf^or IS f^^^ «»««<»f having divided the beam expander 14 into prism 18. and 19 and 20. and having 

arranged tiie mirror 15 ,n the meantime in ti,e configuration of drawing 1 . Also in ti,is case. ti,e mirror 15 Is arranged so that ti,e 
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flat surface and the close reflector of a mirror which the drawing direction of a grating 16 and the expanded direction of the 
beam expander 14 carry out abbreviation coincidence, and include the drawing direction and said beam expanded direction of said 
grating 16 may carry out abbreviation coincidence. <^v,uuii ui &aia 

[0012] DrawinR 3 is the blocl< diagram of the laser equipment in the 2nd example. This example is equipped with the control 
means (a driver 24. a pulse motor 25. mirror holder 26) to which the include angle of a mirror is changed so that the selection 
wavelength of sa.d grafng may be changed based on that detection wavelength while it is equipped with a detection means (a 
beam sphtter 21 the wavelength detector 22. wavelength controller 23) to detect the oscillation wavelength oHaser oTers' 
configuration and arrangement of each optical system are the same as drawing 2 . 

[0013] In drawing 3 . a part of laser beam outputted from the laser chamber 1 1 is taken out by the beam splitter 21 and the 
wavelength of an output laser beam is detected by the wavelength detector 22. The wavelength controller 23 drives deliveiv and 
a pulse motor 25 for a signal to a dnver 24 based on the wavelength of the output laser beam detected with said wavelength 
detector 2. The include an^e of the mirror 15 attached in the mirror holder 26 which is the control means to which the include 
an^e of a mirror is changed by the drive of this pulse motor 25 will change. That is, feedback control of oscillation wavelength is 
performed by carrying out the sample of a part of laser beam by the beam splitter 21 veiengw is 

[0014] Drawing 4 enables it to adjust biaxial [ of a perpendicular direction ] to the beam expanded direction (or the drawing 
direction of a cting 16) of pnsm 20. the almost same direction, and its direction using what the gimbal device attached as said 
I i V?'* oscillation wavelength of laser can be adjusted by adjusting the include angle of a mirror according to such 
LZded Section"''''**''''''' °' ^'""^ ^'^"'^ ''^^^"^ perpendicular direction to said beam 

5S?i?i7?T^ shows the example of the mirror holder equipped with the gimbal device. It is drawing where a front view and ** 
33 s installed in the center on a plate 32. and is being fixed with the mirror presser foot 34 and bolt 30 which have been arranged 

arr^nted andT h ?H h ' "'"'^ ^6 and 37 used as the supporting point a7^ 

arranged and it is held when pulled by springs 36 and 37 by using a ball 35 as the supporting point The plate 31 is being fixed by 
the predetermined fixed means on the plate in the equipment which is not illustrated. Moreover, the same tap as ^e male screw 

a bJ^lll L ."t 11''""'' i *^' ' ^ »f - kn"" 38 will move, a plate S^is pushed 

a ball 35 is used as tiie supporting point, and ti,e include angle of a mirror changes with these in the fiat surface of space 

^ooaZ'/.:^t!l^" ^T:' '"J'T """^ "^"^ ' 32 is pushed, a ball 35 is used as ti,e 

supporting point, and the include angle of a mirror changes with these in the flat surface of space. By using such a gimbal device 

toSl'etln :ddS;1i^LTXr^ n ' ' perpendicular direction witi, hi|h precisfon ' 

[0016] In addition, aKhough the mirror presser foot was used for mirror immobilization in tiiis example, a plate may be pasted as 

of f ^rr^r r "t T^" '"^^^ Furthermore, when conl!?olling the incK an Je 

:I,:c:e7a7ttTiroTl'ror*^'"'''" ^ ""'^^ ^ -"-^ -^^^ ^ Pi-o-lect^c element may be 

«oI'LtStT^ r° block diagram of tiie laser equipment in the 3rd example, and shows the example at the time of arranging 
each optical element on a plate. Here, in order to make tiie drawing direction of a grating, the expanded direction of a bea^ 
expander, and tiie close reflector of a mirror mostiy in agreement, tiie example at the time of fixing to a predetermined include 
angle and a predetermined location is shown in the plate 40 parallel to ti,e flat surface which includes tiie beam landed 
direction of a beam expander and tiie drawing direction of a grating 1 6 for a beam expander (prism 1 8-20). th^mir^or holler 26 
and a grating 16^ Pnsm 18-20 is fixed by the prism presser feet 41-43. respectively, and the gating 16 is big fixed by Se 
grating presser foot 44. Moreover^e mirror holder 26 to which tiie gimbal device was attached is being fixed on t^e prate witi, 
the mirror holder foced screw 45. Thus, if each opti-cal element is fixed on ti,e plate of ti,e same flat surface Ice eLh optka^ 
staTanrl^le^^r^^^^^^^^ ^'"^ "''^ ^-^^^ — of lase^ canVerl 

[0018] DrawinR ? and drawing 8 show tiie example of a configuration of ti,e prism holder for fixing prism. In the fixed example of 
tail . (a) -s a top view and ^ (b) is a fi-ont view. Prism 18 (19 or 20) is positioned by fastening plates 47 and 48 on^e jite 
46^Near the pnsm 8. rods 49 and 50 are arranged and the upper part of two rods is being fixed with ti,e upper plate 5? ff^e 
same tap as ti,e male screw of a knob 52 is formed in tiie upper plate 51 and a knob 52 is rotated. ti,e pressure plate 53 of a 
point moves caudad and prism 18 is fixed on a plate 46. irossure piaie oo or a 

[0019] In tiie fixed example of drawing 8 . (a) is a top view and ** (b) is a ft-ont view. In this example, by forming a screw in tiie 
front face of rods 49 and 50 and rotating nuts 54 and 55. the upper plate 58 is caudad moved tiirough spri^sle and 57 and 
pnsm 18 ,s fixed on a plate 46. Otiier configurations are ti,e same as ti,e fixed example of drawin. 7 In addWon alSioui prism 
IS fixed by the mechanical approach in ti,is example, as long as tiiere are adhesives which ^iJ^oes not generate bjtiie laser 
beam you may paste up and fix to a plate. Furthemiore. although direct prism and a grating are carried and ft is Sg on a p |at^ 

t'roXr::t^'o?^^z: r'" """" '"^^ ^ "o'"^- conce:idra;L? 

[0020] Drawing 9 and drawing 10 show ti.e example of a configuration of tiie grating holder for fixing a grating In Oie fixed 

^eTJte°60^¥^ • * -^'r ** ^"^ ' "^^ ^^^''^ ^"-^""-'^ "y fastening pfates 6? and 62 on 

t 1' ^"^^ ^^"^ °^ " """^ «5 and 66 are rotated, the upper Jiate 69 moves 

caudad through springs 67 and 68, and a grating 1 6 is fixed on a plate 60 

f'^T'* drawing 10 . (a) is [ a fi-ont view and ** (c) of a top view and ** (b) ] tiie right side views of (b) On 
a p^ate 70. a farten.ng plate 71 ,s fixed witii tiie fixed screw 72. and tiie grating 16 is positioned by doubling tiie field of a 
fastening plat* 71 and tiie tooth back of a grating 1 6. The same tap as tiie male screw of knobs 73 and 74 irfon^ed if knobs 73 



front min-or 17 and a nan-ow-band-ized component is being fixed witi, the Invar rod 78 and plates 79 and 80 which stored tt,e 
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witrthir.'ir l\ ^"f^^^ of a laser beam can be prevented from being out of order by considering as such a configuration 
with the heat of laser, and vibration. Pnsm 18-20 and a grating 16 are being fixed to the bottom plate of the housing 77 of a 
"JZlZ^l'^t'T. ^T^T"^- ^''^^ P"^";.P7s^ser feet 41-43 and the grating presser foot 44. Moreover, the mirror holder 26 
attaches the plate 31 m drawing 5 perpendiculariy to a bottom plate, and is making this plate 31 unite with the housing 77 of a 
narrow-band-ized component. Thereby, whenever [ sealing / of the housing 77 of a narrow-band component ] can be raised 
Moreover, oil free-rzation is attained by making the screw section into a solid lubricant. It becomes possible by shutting the lid of 
^rln\"Z. f f " -"---"and component, and purging inactive gas (for example, nitrogen gas etc.) to a clean laser beam to 
prolong the life of a narrow-band-«ed component by leaps and bounds. Moreover, in this example, while inputting a part of output 
hght into.the wavelength detector 22 by the beam splitter 21 and detecting the wavelength of an output laser beam by maWng a 
dnver 24 rotate del«,erv and a pulse motor 25 for a signal from the wavelength controller 23 based^ that wavelengS, ^e 
include an^e of a mirror is changed and feedback control of wavelength is performed 
[0024] 

ESeln*«*^«!.W ^n^^'^^ u "^■-^""-''^"d equipment concerning this invention, a mirror is arranged 

S^rTr J^^ZZt l^T ""'t'""'' ^^^^'«"eth of a laser beam was controlled by a<«usting the include angle of that 

wavelen^^til^, be Sled ^ controlled to a high speed and high degree of accuracy, and the stability of 

SSSl^Inrf " "r ""f^^ such as a grating, were fixed at the position and the include angle on the plate of the 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1. TOs document has been translated by computer. So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the laser equipment in the 1st example. 

[Drawing 2] The block diagram of the laser equipment in which the modification of drawing 1 is shown 
^Drawing 3J The block diagram of the laser equipment in the 2nd example. 

[Drawing 4] The block diagram at the time of using the mirror holder equipped with the gimbal device 
LDrawmg 5J Drawing showing the example of the mirror holder equipped with the gimbal device 
[Drawing 6] Drawing showing the example at the time of arranging each optical element on a plate 
[Drawing 7J Drawmg showing the example of a configuration of a prism holder. 
[Drawing 8] Drawing showing the example of a configuration of a prism holder 
[Drawing 9] Drawing showing the example of a configuration of a grating holder. 
[Drawing 10] Drawing showing the example of a configuration of a grating holder 

IZ^T^VJ ^"^u"! "^'"^ ''^"^'"^ ^ narrov^band-ized component the mirror holder to which 

the gimbal device was attached, and the plate which carries each optical element 

£lSonl?m po^^^^^ '^""^'"^ configuration of prism and the laser equipment which adopted the grating as a wavelength 
[Description of Notations] 

1 1 [ - A grating. 17 / - A front mirror. 18-20 / - Prism. 21 / - A beam splitter. 22 / - A wavelength detector 23 / - A 
T- A^r^onTe • ^ ~ ^ ' - ^'--^ J - 12 A laser cht-beJ lT- A iindow. 
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DRAWINGS 



[Drawing 1] 




[Drawing 3l 
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[Drawing 6] 
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[Drawing 9] 
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1 3*i^l:f 6n/tL'-tfg=- + >^\- 1 1 i2o©7'yXA 
)!P6)^j:^>t^-Ax+x-'\->iri 4©pa{c^JgS4= ^- 
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-So HUiS^SH 5 -7 - 1 5 {i. ^'U-x-y >y 1 6(D,^ 
-So OTOXSSWc^jC^r. |nl— gU^J^^rl^I— 

S^Sr2>hp^^2 3) ^:ax^i(b^>CC. ^(Om^& 
StCS-^l MiB U - X ^ > i/(D3ijKig^Si$:^>f b ^ i± 

2 4. ^N-;UX-=e-i57 2 5. ^"^-^i^;uy2 6) ^:a:?L/c 
fcCDr5>^o -5-<Df6<DS7fe:^^(Z)1«^2Si01Siattia2 t 

[0 0 1 3 ] HStc^sC^r. U-"!f5^^>^N'l l^6tB 

axomsn. ;ffig|femS2 2Tffi::^u--lf^or)ig:g7!)^«^ 30 
UiSn-So hn-^2 3^i. miiEig:^^Ui^2 

4 0cm-^?:SIO. >^^Vl/X-^r-^2 5?:|gitl"r-So C(D^^' 

1f7K;<D— gU*t'--A;:^:7-'j v^Z HC J: 0 "9* > -5 
[0 0 14]S4«. B?iS^-7-J^;U:$^2 6 <!:bT^:;^> 40 

2#^EaiS'C*^J:'5icu/c4>(Dr*>-E>„ CCDJ:^?:c>^ 
>>^^'Ji^^1f cccfc »:) ^ --cDftS^griSH-r c: i cc J: O , 

[00 15]S5t3:. 'J>>^^)\^^m^m.7L^c%^-^.}\. 50 
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PI (b) iiSffiijffiH. iHj (c) fH] (d) 

Ix- h 3 2±(D*:^k:iS®Sn. -e(DiiIH4;t?^CCSBg 

$n/c^ •7-fflx.3 4 i;K;bh 3 Otcj:0@S5*iri^ 
€>o h 3 1 (h:7-u- h 3 2(Drak:ti. -^^.ttii^ 

^*-;U3 5 <i:>'^';^3 6SO'3 7;!?^ie^^n. 5j<-;b3 5 
«rJ^,^.^UT^^'*3 6 SC;^ 3 7 tCSI-^SR^n-SC iiCcfc 

oTf^^n-cc^^o >'"u-~ h 3 1 \mjv^^}^^^m.n(f:> 

h3 1 CC«'':;v^ 38. 3 9Cr>4i^^>^i|gDt5r.;;y 

?i)ijf^^$nrci-2>, (a) tcfei^r. u/vs 3 s^mss 

h3 2;t)5jfl^n. ^K--»l'3 S^^Si.'tSCCL.-C ^ ^-(D 

ftiS*^ffl<D5psrtr^<b-rs, a/c. (d) Oct^tc 

cn6Ccfcor:7*u-h3 27&5f?^n. 5j<-;l/3 5^ 
^-^.CCUr ^^-CDftg7&i*K®<D^®rt-C^jb-r'5>o c 

[0016] ^jrte, ^oymmmvux'y-mmc s 5- 

- ^Xti D C^- ^CD-v^-r n y - ^ 9 T 
feJ:C^L. ^:'v$<D5tJSCCfxy^^?:ffiO«C:frfeJ: 

[0 0 1 7] 06«. nzoymim^^\^:h\^-^^m. 
tr-Ax^^x.'s>^<Dx+;^yN-> K:fri6]ac/^ ^ 

>:S^ (^'JXA 1 8-'2 0) . ^5'-J^>rl/t5^2 6SO'i5^ 
t^-T^-f 6?rf-Ax+;;?i/s>iSfor>tr-Ax+x 

M<»:^fJ^cfS4 O^CB^^(DftgSO'{4S5C@^(^/cit-^ 

co^^y^^LTc^^o :7'vxA 1 8'-'2 o«. -en-eti:?- 

'JXA}¥A4 l-4 3tcj:0H^3n. ^U-T^'-f^^^ 
1 6t*yu--'r:<>yj¥^4 4^J:0@S^*T.rCi^o 
^/c, >?>>'^'Jl/|il^}cD^Ci/cS'7-d^;^^2 etis-^- 
3^;^:s^5e^2^4 5ccctoffi_b(c@:e$nrc*^o ceo 

tcj: S^JiiKS<D^{bi|ii3&«/jNS < 0 . iSS^^tt^i^ 

(0 0 1 8 ] ig7^2>'^8ti. :7'UXA^@St--5>/cit) 
(D::^UXA;i^;U^(D^^0(|^ij^U/cfccOX*^-5o ^7 CD 
a^^WifcC^r (a) |5| (b) iiJEffi^-C* 

:7"UXAl 8 9. 2 0) r^l — h4 6 
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±l,C±)sb^M4 7RZ/4 SiCji-oX&m^ifyStlXi.^ 
-5. :7"yXAl 8(Dia^{C«, ^4 9SOf5 o*sies$ 
2o©iS(D±g|J{3:±7'u- h 5 1 (^j:*)mm^ixX 
l-^-S. ±-7'U- h 5 1 {C{J">-7 5 5 ZODti^-^i^iigOi? 

5 3 *ST7^ «c^«) U . 7- >; Xa 1 8 * y U - 

[0019] S8<DH^Wc*3t,^r (a) m 

{b) itiEmmv$)i>, c<Dmxiit. ^^49^0^50© 

S^r-R&iC^tt^-a-. 7*'JXA1 8 5::7-U- h4 6±k: 

ia6©fi»|-ciJS4 0CD±«:ii:eg7"';XA-<3d!fu- 
7^ -f >i^*tS-t*rllSLr 1^-5*5. S7X{*H8<Di'5 

©«4 0«CiS-l±-C@5ebrfc<fc(,». 20 
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(DTStifl — ^i'l 6©Wffi*^*D-a^iCi«cj:r) 

i>'7 4©mi^<!:plD* -:>7-3!)SJ^^3nri,ir. '^-^S 
7 3Sac7 4%0ig$-&5i3fe4Sg|J©}¥^S7 5S0^7 
6AiT:^{c^S!iU. yu— f-^ >5'1 6 5&:ru- h7 0 

[002 2] ^cte. C©3li6fi^-Ctti/U-7^^>^;Sr^ 40 
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>i'';^JUy*a6©«4 OKig-ttTHS 
[ 0 0 2 3 ] S 1 1 ii, y>>'^•Jl/itS^©f^(,^/c5 
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1 1 ^iRitifc'^ ^--N'-n v K7 8 h 7 9R 

eysotcJcOHSStari^^. C©J: ^^c^fiSi-T-SC 
ir. U— tf©«tRO-|ilb(Cj:0 U— tfi6©T^-<y> 
FAiiE*Diit,iJ:^{C-rsCi*s-C*?)„ 7*';XA1 8~ 
2 ORi>*i'L'--f 6». 7'yXA}f^4 1-4 
3RUti/U-7^^ >d/Jf^4 4«:J:OI*I^J^{b^^^©g 
f*7 7©lg^{c@^S*arc^-5>. syc> 5^-*:;Ud^2 
6«ia5tC*Jl:f — H 3 1 ^rS^tCJ^l^rSiltCl!? 
*)m-). C©r/U- h 3 1 ^»^li{bS^=-©g<*7 7 i 
-(*{b3ti:rc^^. cn«Cj;0. !i({^J|8R^©a[<*7 7 
©SgB5S?r|fi]±?1±SCi75S-C#-5.. Sfc. ^^^S^^M 

C©^««^^©fEi*7 7©g;&BJat>. i;^}-yti 
y f 2 1 tc J: 0 a:^3fe©-aJ«rigg«imS2 2 tcA:^ 

orai:^u— !f:)K©sjs^<j^m-rsiit,(c. -ew&g 

«cS-:5l>-Cjfi?S3> hn-52 3*^6 K 7 2 4 fcm 
■^^•SID. '<JUX*-^i2 5«rlIiE3-li-SC:t{CJ:r). 
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5 c i {c i or tf 3t©a[S*$ij!air « J: ^ (c u/c^ 

[0 0 2 5 ] syt. if\^-7--i y^i3:i£(om^m^^m 

— ¥®©S±{c^^©{4gS-0*fta[t?H:e-r J: ^tc L 
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[Sffi©ffi#Aj:giHj] 
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[H 2 ] El 1 ©^fiaj%^-r U— !mig©«fiES. 
(113] m2©^«aiK:4jw-5U— if«g©:^^s. 
(S4 ] i^:yJ^)mm^M.7Lfc% ^-^)\,^^^{^fc 

(El 6] S^^^-?^?:S±{Ci2i5ibfclt^©mmiS 
[07] 7->;XA*;U^<'cD«^0il'&jn-rS. 

[^8] xj>.^)v^<ommi^9iifm. 

( a 9 ] y u - ^ > >f .-j^ J^ ^'■©^SsKfifij^TS-riil. 

[010] ^xy-T-H i^if^^)\^^<Dmfsm^m-rm, 

(HI I ] -^>^N-^Uta«©«l,»/c5^-*;Ud/'£S3fe:¥: 
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